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(in We, Dynair Limited, a British 
Company, of Nailsworth, Gloucestershire, 
GL6 0JH, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which itis 
to be performed, to be particularly described 
in and by the following statement:— 

This invention relates to control valves, and 
particularly to thermally actuated pneumatic 
Control valves for controlling the supply of 
compressed air to an actuator such as a pneu- 

m Tte'lnvention is applicable especially to a 
control valve in a pneumatic control system 
for a pneumatically operated clutch in the 
drive to a cooling fan of an internal combus- 
tion engine. It is known to provide a therm- 
ally controlled clutch in the drive to a cooling 
fan, to disengage the drive when the tem- 
perature of the engine falls below a selected 
value. This is beneficial to the operating 
efficiency of the engine and maintains the 
working temperature at a selected value or 
within a selected range. The valve of the 
present invention in its preferred form is 
designed for use in such a thermally con- 
trolled cooling fan drive. . . 

Broadly stated the invention consists in a 
thermally actuated pneumatic control valve, 
comprising a valve casing which is closed at 
one end and has three longitudinally spaced 
norts in the side wall of the casing, namely an 
inlet port adjacent the closed end, an inter- 
mediate outlet port, and a relief port adjacent 
the opposite end of the casing, two longi- 
tudinally spaced resilient seals located respec. 
tivelv in two annular grooves formed in tne 
inner surface of the side wall of the casmg, one 
seal between the inlet and outlet ports, and 
the other between the outlet and relief ports, 
a longitudinally movable valve element 
within the casing arranged to engage and form 
fluid-tight sealing engagement with the resili- 
ent sells, the effective length of the valve 
element being equal to or greater than the 
soaring between the two seals, a thermal 
actuator located at the end of the casing 
remote from the inlet port and arranged to 
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engage the movable valve element, so as to 
move the valve element between a first posi- 
tion in which it connects the inlet port to the 
outlet port and closes off the relief port, and a 
second position in which it closes off the inlet 
port and connects the outlet port to the relief 
port, the valve element being freely movable 
also independently of the thermal actuator 
towards the closed end of the casing. 

The overlap provided by the length of the 
valve element ensures that there will be no 
direct communication between the inlet and 
relief ports. 

In a particular preferred construction the 
valve also includes a spring acting on the 
valve element urging the element towards the 
inlet port end of the casing. 

The invention also consists m a control 
valve as defined, in combination with a cooling 
fan assembly for a vehicle engine, the thermal 
actuator being located in part of a liquid 
coolant circuit for the engine while the inlet 
and outlet ports are connected to a pneumatic 
pressure system for supplying compressed air 
to a pneumatically operated clutch for the 
cooling fan. 

The invention may be performed in various 
ways and one specific embodiment will now 
be described by way of example with reference 
to the accompanying drawings in which:— 

Figure 1 is a sectional side, elevation 
through a thermostatic control valve accord- 
ing to the invention, and 

Figure 2 is a diagrammatic illustration of a 
vehicle motor with a cooling fan and a 
thermostatic fan control system incorporat- 
ing the valve of Figure 1 . 

Referring first to the complete system 
illustrated in Figure 2, the internal combus- 
tion engine 15 is a water cooled petrol or 
diesel motor arranged to drive the rear wheels 
of the vehicle (not shown) and the motor is 
also arranged to drive a cooling fan having a 
fan hub 12 and a series of fan blades 13. 1 he 
cooling circuit of the motor includes a 
radiator 14, through which air is drawn by the 
fan, a water hose 17, through which hot water 
from the engine cooling jacket passes into the 
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.inner Dart of the radiator, and a return hose 
16 P through which water cooled in the radiator 
returns to the engine cooling jacket. A water 
circXing pump and thermostat valve (not 
5 shown) arenomally included in the coolant 
circuit. . . 

The fan hub 12 includes a Action clutch 

ttatic valve 10, through which compressea 
Sfs deUvered from a compressor or other 

15 Compressed air is suppl ed to the ^ valve 

ft The valve 10 also has a relief passage 20 
communicating with atmosphere^ The .. «- 

engagedby springs within the fan hub 

• mmmm 

ft ?he other end by a thermal sensing element 
in | 7 sealed to the casing by a sea hng ring 28 
30 and P osUive 0 ly located by a locking ring £ 

the water flowing through the hose. 

The casing of the valve 25 has an inlet port 

45 irce P n^lbor 3 e 6 2 a 6 d of 3 the valve at longi- 
tudinally spaced positions 

within the valve bore is mounted a moy 
abS « ve dement 40 in the form of a plain 
50 smooth surfaced ^Jnc*. P lug having 

^ag h e^ 

flange 44, which abuts against a 
« b T27 D The vaWe demem 40 is a loose fit in 



velve element is somewhat greater that, the 65 
through the .Diet port 36 the P™' 
41 of the valve element moves clear ot tne 

the outlet port 35 connected to the pressure 
line 19 This admits compressed air to tne 
rTm in the fan hub and disengages the clutch 

ir^WJr^ss-? so 

generated by the fan, ^"^ifo ™tly 
nuced The cooling effect is also g«auy 
deduced so that the temperature of the 
rnolant water will tend to rise. 

When the coolant temperature reaches a 85 

a , Vh^ eft and engages the plunger 43 
P Vde" 55. SJnt'SrA'E & 

no 

maSly engaged by its mternal springs. 
^rhTnSSrtit the valve element 40 is 125 

wmmmm. 
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grooves for the 'O' rings 50 and 52. The valve 
element 40 itself does not make contact with 
the walls of the valve bore. 

5 WHAT WE CLAIM IS:— 

1. A thermally actuated pneumatic con- 
trol valve, comprising a valve casing which is 
closed at one end and has three longitudinally 
spaced ports in the side wall of the casing, 

10 namely an inlet port adjacent the closed end, 
an intermediate outlet port, and a relief port 
adjacent the opposite end of the casing, two 
longitudinally spaced resilient seals located 
respectively in two annular grooves formed 

15 in the inner surface of the side wall of the 
casing, one seal between the inlet and outlet 
ports, and the other between the outlet and 
relief ports, a longitudinally movable valve 
element within the casing arranged to engage 

20 and form fluid-tight sealing engagement with 
the resilient seals, the effective length of the 
valve element being equal to or greater than 
the spacing between the two seals, a thermal 
actuator located at the end of the casing 

25 remote from the inlet port and arranged to 
engage the movable valve element, so as to 
move the valve element between a first posi- 
tion in which it connects the inlet port to the 
outlet port and closes off the relief port, and a 

30 second position in which it closes off the inlet 
port and connects the outlet port to the relief 
port, the valve element being freely movable 
also independently of the thermal actuator 
towards the closed end of the casing. 

35 2. A control valve according to any of the 



preceding claims, including a spring acting on 
the valve element urging the element towards 
the inlet port end of the casing. 

3. A control valve according to claim 2, 

in which the spring acts between the valve 40 
element and a part which is movable with the 
thermal actuator. 

4. A control valve according to any of 
claims 1 to 3, in which the valve element has 

a smooth external surface. 45 

5. A control valve according to any of the 
preceding claims, in which the thermal 
actuator is a wax capsule. 

6. A control valve according to any of the 
preceding claims, in combination with a 50 
cooling fan assembly for a vehicle engine, the 
thermal actuator being located in part of a 
liquid coolant circuit for the engine while the 
inlet and outlet ports are connected to a pneu- 
matic pressure system for supplying com- 55 
pressed air to a pneumatically operated 
clutch for the cooling fan. 

7. A thermally actuated pneumatic con- 
trol valve substantially as described with 
reference to the accompanying drawings. 60 

8. A cooling fan assembly including a 
pneumatic control valve in accordance with 
any of the preceding claims, substantially as 
described. 

WYNNE- JONES & LAINE, 
Chartered Patent Agents, 
22 Rodney Road, 
Cheltenham. 
Agents for the Applicants. 
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